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® © Pump casing made of sheet metal. 

M% <y A pump casing made of sheet metal has an the inner casing (10) with a clearance defined be- 

q outer casing having a suction nozzle, and an inner tween a liner portion of the inner casing and the 

casing housed in said outer casing and spaced impeller. The resilient seal (14) is effective to absorb 

therefrom. A resilient seal (14) is disposed in a gap deformations of the outer casing, such deformations 

^ defined between the outer casing (3) and an inner of the outer casing are not transmitted to the inner 

casing (10). An impeller (15) is rotatably disposed in casing (10). 
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BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to a pump casing 
made of sheet metal, and more particularly to a 
pump casing which is made of sheet metal such as 
stainless steel plate and formed by press working. 

Description of the Prior Art: 

It has been customary to press sheet steel 
such as stainless steel into a pump casing accord- 
ing to a deep drawing process, and then weld or 
otherwise fasten suction or discharge flange to the 
pressed pump casing. The pump casing thus fab- 
ricated is liable to be deformed due to the internal 
pressure developed in the pump casing itself and 
also external forces applied to the pump casing 
from a piping connected thereto. Any deformation 
that the pump casing suffers should be reduced to 
such a level that the pump casing will never be in 
contact with an impeller housed in the pump cas- 
ing. Therefore, the pressed pump casing must 
meet mechanical strength requirements for bearing 
loads including external forces applied from the 
connected piping and an internal pressure devel- 
oped in the pump casing, and also rigidity require- 
ments for keeping a desired clearance between a 
liner ring and the impeller. 

Inasmuch as the pressed pump casing is of a 
relatively flexible structure with respect to applied 
loads, however, it is impossible for the pressed 
pump casing itself to satisfy both the mechanical 
strength requirements and the rigidity require- 
ments. To achieve a desired level of rigidity, con- 
ventional pressed pump casings have employed a 
steel sheet whose thickness is greater than the 
thickness required to withstand an internal pressure 
developed therein, or a reinforcing member of 
complex shape disposed between the suction 
flange and the pump casing for reinforcing them. 

One known pressed pump casing with a re- 
inforcing member is disclosed in German DE-OS 
3517828. As shown in FIG. 18 of the accompany- 
ing drawings, the disclosed arrangement includes a 
reinforcing member 64 of complex shape, called a 
box guarder, which is positioned between a pump 
casing 61 and a suction flange 62 in surrounding 
relationship to a suction nozzle 63. 

The increased thickness of the sheet steel, or 
the reinforcing member disposed between the 
pump casing and the suction flange is effective to 
prevent either the pump casing housing the liner 
ring from being deformed or a liner section of the 
pump casing from being deformed, so that a de- 
sired clearance is maintained between the liner ring 
or the liner section of the pump casing and the 



impeller. 

As described above, in order to prevent the 
pump casing or the liner portion thereof from being 
deformed, the rigidity of the pump casing has been 

5 increased by employing either a steel sheet whose 
thickness is greater than the thickness required to 
withstand an internal pressure developed in the 
pump casing or a reinforcing member of complex 
shape disposed between the suction flange and the 

io pump casing for reinforcing them. The steel sheet 
of increased thickness is, however, difficult to press 
to shape, and the reinforcing member of complex 
shape results in an increase in the cost of manu- 
facture of the pump casing. 

75 On the other hand, there have been known full- 

circumferential flow pumps which have an annular 
fluid passage between a pump casing and a motor 
accommodated in the pump casing. In general, the 
full-circumferential flow pump has a pump casing 

20 comprising a suction-side casing, a discharge-side 
casing, and an outer cylinder extending between 
the suction-side casing and the discharge-side cas- 
ing. The suction-side casing and the discharge-side 
casing are generally highly rigid as they are each 

25 made of a casting such as an iron casting. 

The full-circumferential pump also includes a 
canned (sealed) motor fixedly supported in the 
rigid suction- and discharge-side casings. 

The canned motor can fixedly be supported in 

30 the suction- and discharge-side casings because 
they are in the form of rigid castings. If these 
casings comprise sheets pressed to shape on the 
other hand, the canned motor cannot fixedly be 
supported in the casings because they are not 

35 sufficiently rigid. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 

40 to provide a pump casing which has a liner portion 
which is prevented from being deformed and which 
is made of a metal sheet whose thickness is not 
greater than that necessary to withstand external 
forces applied to -the pump casing from a piping 

45 connected thereto and an internal pressure devel- 
oped in the pump casing, and which has no re- 
inforcing member for reinforcing the pump casing. 

Another object of the present invention is to 
provide a full-circumferential flow pump which has 

so a canned motor securely supported in a pump 
casing which comprises pressed sheets. 

According to an aspect of the present inven- 
tion, there is provided a pump casing made of 
sheet metal comprising: an outer casing made of 

55 sheet metal; an inner casing housed in said outer 
casing and spaced therefrom for accommodating 
an impeller therein, said inner casing having a 
portion made of sheet metal; a resilient seal dis- 
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posed between said outer casing and said inner 
casing; and means mounted to said outer casing 
for connection of the pump casing to a fluid con- 
duit. 

With the above structure, the resilient seal is 
effective to absorb deformations of the outer casing 
due to external forces applied thereto from a piping 
connected to the outer casing, and hence such 
deformations of the outer casing are not transmit- 
ted to the inner casing. The inner casing is thus 
prevented from being substantially deformed under 
pressure. Since the outer casing is not required to 
be excessively rigid, the outer casing is not re- 
quired to have a thickness greater than that neces- 
sary to withstand the internal pressure developed 
in the pump casing, and not required to be re- 
inforced by a special reinforcing member. With the 
inner casing having the liner portion, it is easy to 
maintain a clearance between the liner portion and 
the impeller. The inner casing may also be of a 
small thickness as it is free from loads due to 
external forces applied from the piping connected 
to the outer casing. Consequently, the inner casing 
may also easily be pressed to shape with high 
accuracy. 

According to another aspect of the present 
invention, there is also provided a full-circumferen- 
tial flow pump having a circumferential fluid pas- 
sage between a pump casing and an outer circum- 
ferential surface of a motor provided in said pump 
casing, the pump casing comprising: a suction-side 
casing made of sheet metal and having a suction 
nozzle; an inner casing housed in said suction-side 
casing for accommodating an impeller therein; and 
sealing means made of resilient material for pre- 
venting a pumped fluid from leaking towards a 
suction side of said impeller; and means mounted 
to said outer casing for connection of the pump 
casing to a fluid conduit. 

According to still another aspect of the present 
invention, a full-circumferential flow pump having a 
circumferential fluid passage between a pump cas- 
ing and an outer surface of a motor provided in 
said pump casing, the pump casing comprising: a 
suction-side casing made of sheet metal and hav- 
ing a suction nozzle; an outer cylinder made of 
sheet metal and connected to said suction-side 
casing, said outer cylinder accommodating said 
motor therein; and fixing means for fixing said 
motor to said outer cylinder, said fixing means 
including a plurality of ribs projecting outwardly 
from a frame outer barrel of said motor, said ribs 
being fitted in said outer cylinder. 

Since the motor is joined to the outer cylinder 
of the pump casing through the motor frame outer 
barrel reinforced by the ribs, the motor is fixedly 
supported by the pump casing. The ribs can easily 
be formed on the motor frame outer barrel by 



embossing. 

According to still another aspect of the present 
invention, there is provided a full-circumferential 
flow pump having a circumferential fluid passage 

5 between a pump casing and an outer surface of a 
motor provided in said pump casing, the pump 
casing comprising: a suction-side casing made of 
sheet metal and having a suction nozzle; an outer 
cylinder made of sheet metal and connected to 

w said suction-side casing, said outer cylinder ac- 
commodating said motor therein; and fixing means 
for fixing said motor to said outer cylinder, said 
fixing means including a plurality of ribs projecting 
inwardly from said outer cylinder, said ribs being 

75 fitted over a frame outer barrel of said motor. 

Since the motor is joined to the outer cylinder 
reinforced by the ribs through the motor frame 
outer barrel, the canned motor is fixedly supported 
by the outer cylinder of the pump casing. The ribs 

20 can easily be formed on the outer cylinder by 
embossing. 

The above and other objects, features, and 
advantages of the present invention will become 
apparent from the following description when taken 
25 in conjunction with the accompanying drawings 
which illustrate preferred embodiments of the 
present invention by way of example, wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

FIG. 1 is a cross-sectional view of a full-circum- 
ferential flow in-line pump according to a first 
embodiment of the present invention; 
FIG. 2 is a cross-sectional view taken along line 

35 ll-ll of FIG. 1; 

FIG. 3 is a cross-sectional view of a motor frame 
and an outer cylinder of the full-circumferential 
flow in-line pump shown in FIG. 1 ; 
FIG. 4 is a cross-sectional view taken along line 

40 IV - IV of FIG. 3; 

FIG. 5 is a cross-sectional view of a full-circum- 
ferential flow in-line pump according to a second 
embodiment of the present invention; 
FIG. 6 is a cross-sectional view of a motor frame 

45 and an outer cylinder of the full-circumferential 

flow in-line pump shown in FIG. 5; * 
FIG. 7 is a cross-sectional view taken along line 
VII-VII of FIG. 6; 

FIG. 8 is an enlarged fragmentary plan view of a 
50 mechanism for preventing a pump casing from 
rotating in the full-circumferential flow in-line 
pump of FIG. 5; 

FIG. 9 is a perspective view of a reinforcing 
band in the full-circumferential flow in-line pump 
55 of FIG. 5. 

FIG. 10(a) is a cross-sectional view of a guide 
device in the full-circumferential flow in-line 
pump of FIGS. 1 and 5; 
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FIG. 10(b) is a cross-sectional view taken along 
line X(b)-X(b) of FIG. 10(a); 

FIG. 11 is a cross-sectional view of a full-cir- 
cumferential flow in-line pump according to a 
third embodiment of the present invention; 
FIG. 12 is a cross-sectional view of a motor 
frame and an outer cylinder of the full-circum- 
ferential flow in-line pump shown in FIG. 11; 
FIG. 13 is a cross-sectional view taken along 
line XIII-XIII of FIG. 12; 

FIG. 14 is a cross-sectional view of a modified 
embodiment corresponding to the embodiment 
in FIG. 12; 

FIG. 15 is a cross-sectional view taken along 
line XV-XV of FIG. 14; 

FIG. 16 is a cross-sectional view of a full-cir- 
cumferential flow in-line pump according to a 
fourth embodiment of the present invention; 
FIG. 17 is a cross-sectional view of a full-cir- 
cumferential flow in-line pump according to a 
fifth embodiment of the present invention; and 
FIG. 18 is a cross-sectional view of a conven- 
tional pump casing made of sheet metal. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of the present invention will be 
described below with reference to FIGS. 1 and 2. 

FIG. 1 shows in cross section a full-circum- 
ferential flow in-line pump having a pump casing 
made of sheet metal according to an embodiment 
of the present invention. As shown in FIG. 1, the 
full-circumferential flow in-line pump generally 
comprises a suction-side casing 1, a discharge- 
side casing 5, and an outer cylinder 9 interconnec- 
ting the suction-side casing 1 and the discharge- 
side casing 5. The suction-side casing 1 and the 
discharge-side casing 5 are formed by press work- 
ing from a metal-sheet such as stainless steel 
plate. The outer cylinder 9 is also formed from a 
metal-sheet such as stainless steel plate. The 
suction-side casing 1, the discharge-side casing 5, 
and the outer cylinder 9 have respective flanges 
1a, 5a, 9a, 9b extending radially outwardly from 
open ends thereof. The adjacent flanges 1a, 9a of 
the suction-side casing 1 and the outer cylinder 9 
are clamped by flanges 20A, 20B in the form of 
castings such as iron castings, and securely fas- 
tened to each other by bolts 37 which join the 
flanges 20A, 20B. Similarly, the adjacent flanges 
5a, 9b of the discharge-side casing 5 and the outer 
cylinder 9 are clamped by flanges 21 A, 21 B in the 
form of castings such as iron castings, and se- 
curely fastened to each other by bolts 37 which 
join the flanges 21 A, 21 B. Each of the flanges 20B, 
21 B is composed of two separable flange mem- 
bers. The suction-side casing 1 , the discharge-side 



casing 5, and the outer cylinder 9 jointly serve as a 
pump casing, which houses a canned motor 22. 

The suction-side casing 1 comprises a 
frustoconical body 2 and a cylindrical suction noz- 

5 zle 3 extending axially into a suction region from 
the frustoconical body 2. Similarly, the discharge- 
side casing 5 comprises a frustoconical body 6 and 
a cylindrical discharge nozzle 7 extending axially 
into a discharge region from the frustoconical body 

w 6. The suction-side casing 1 and the discharge- 
side casing 5 are identical in dimension and shape 
to each other. The suction nozzle 3 and the dis- 
charge nozzle 7 define respective suction and dis- 
charge ports that are positioned axially in line with 

75 each other. 

The full-circumferential in-line pump also has 
an inner casing 10 disposed radially inwardly of the 
suction-side casing 1. The inner casing 10 made of 
sheet metal comprises a cup-shaped body 11 and 

20 a cylindrical suction portion 12 extending axially 
from the cup-shaped body 11 into the suction 
region. A guide device 13, which defines guide 
vanes or a volute, is mounted on a radially inner 
surface of the cup-shaped body 11 of the inner 

25 casing 10. The guide device 13 is fitted over a 
motor frame 23 of the canned motor 22 in a 
socket-and-spigot joint. The motor frame 23 of the 
canned motor 22 is a high rigid structure pressed 
from a sheet and the guide device 13 is supported 

30 on the motor frame 23 of the canned motor 22. As 
a result, the inner casing 10 is supported by the 
highly rigid motor frame 23 of the canned motor 
22. The suction portion 12 of the inner casing 10 
has an axial end extending into the suction nozzle 

35 3. A resilient seal 14 made of rubber or the like is 
disposed in an annular gap defined between the 
end of the suction portion 12 and the suction 
nozzle 3 to seal a suction side (low-pressure side) 
in the pump from a discharge side (high-pressure 

40 side) in the pump. 

The full-circumferential in-line pump also has 
an impeller 15 rotatably disposed in the inner cas- 
ing 10. The impeller 15 is coupled to and sup- 
ported by a free axial end of a main shaft 16 

45 coupled to the canned motor 22. A rotation preven- 
tion plate 18, which is of a substantially U-shaped 
cross section as shown in FIG. 2, is welded or 
otherwise secured at its outer edges to a radially 
inner surface of the suction portion 12. A liner ring 

so 19 is disposed between adjacent portions of the 
body 11 and the suction portion 12; with a slight 
clearance defined between the liner ring 19 and a 
suction-side axial end 15a of the impeller 15. 

Suction and discharge flanges 47, 48 are fixed 

55 respectively to the suction nozzle 3 and the dis- 
charge nozzle 7 through intermediate rings 46. 
Each of the intermediate rings 46 is made of the 
same material, such as stainless steel, as the 
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pump casing, and has a central opening 46a, an 
annular recess 46b, and an externally threaded 
surface 46c. Each of the intermediate rings 46 has 
a front end surface 46s serving as a seal surface 
for mating with another flange (not shown) to be 
coupled to the suction or discharge flange. The 
suction nozzle 3 has a smaller-diameter potion 3b 
inserted into the opening 46a of the corresponding 
intermediate ring 46 and welded thereto. The suc- 
tion nozzle 3 also has a larger-diameter portion 3a 
fitted in the recess 46b of the corresponding inter- 
mediate ring 46 in a socket-and-spigot joint and 
welded thereto. Likewise, the discharge nozzle 7 
has a smaller-diameter potion 7b inserted into the 
opening 46a of the corresponding intermediate ring 
46 and welded thereto. The discharge nozzle 7 
also has a larger-diameter portion 7a fitted in the 
recess 46b of the corresponding intermediate ring 
46 in a socket-and-spigot joint and welded thereto. 
The suction and discharge flanges 47, 48 are made 
of a material such as cast iron (FC) or the like, 
which is different from the material of the pump 
casing, and have internally threaded surfaces 47a, 
48a, respectively, that are threaded over the re- 
spective externally threaded surfaces 46c of the 
intermediate rings 46. Thus, the suction and dis- 
charge flanges 47, 48 are fastened to the respec- 
tive intermediate rings 46 through threaded en- 
gagement. 

The motor frame 23 of the canned motor 22 
comprises a cylindrical frame outer barrel 24 and 
frame side plates 25, 26 provided on both sides of 
the frame outer barrel 24. As shown in FIGS. 3 and 
4, the frame outer barrel 24 has a plurality of axial 
ribs 24a projecting radially outwardly from an outer 
circumferential surface thereof. The ribs 24a are 
integrally formed with the motor frame outer barrel 
24 by embossing, and have outer surfaces fitted in 
and spot-welded or otherwise joined to the outer 
cylinder 9 of the pump casing. 

One of the ribs 24a has a lead hole 24b 
through which leads of the motor 22 extend. The 
leads also extend through an opening 9c (FIG. 1) 
defined in the outer cylinder 9 into a terminal box 
38 that is integrally formed with the flange 21 B. 

The canned motor 22 has a stator 27 and a 
rotor 28 that are disposed in the motor frame outer 
barrel 24. The rotor 28 is supported on the main 
shaft 16 and disposed radially inwardly of the stator 
27. A cylindrical can 29 is fitted in the stator 27 
which is fixedly positioned in the motor frame outer 
barrel 24. A radial bearing 30 is provided on the 
frame side plate 25 to support a shaft sleeve 31 
fitted over the main shaft 16. 

A bearing housing 32 is detachably fastened to 
the frame side plate 26 with a resilient O-ring 40 
being interposed between the bearing housing 32 
and the frame side plate 26. The bearing housing 



32 and the frame side plate 26 are joined to each 
other by a socket-and spigot joint with a clearance 
fit with the O-ring 40 disposed therein. The bearing 
housing 32 is also prevented from being axially 

5 dislodged from the frame side plate 26 by a holder 
plate 41 fixed to the frame side plate 26. A resilient 
member 42 such as rubber is disposed in an axial 
gap between the bearing housing 32 and the frame 
side plate 26. The bearing housing 32 supports a 

10 radial bearing 33 on its radially inner surface and a 
stationary thrust bearing 34 on its axially outer 
surface. A shaft sleeve 35 fitted over an opposite 
end portion of the main shaft 16 is rotatably sup- 
ported by the radial bearing 33. 

75 Two thrust disks 36, 37 are fixedly mounted to 

the opposite end portion, i.e., a discharge-side end 
portion, of the main shaft 16 for axially sandwiching 
the bearing housing 32. The thrust disk 36 holds a 
thrust bearing 38 rotatable with the main shaft 16 

20 and facing an axially inner end surface of the radial 
bearing 33 which provides a stationary thrust slid- 
ing surface. The thrust disk 37 holds a thrust 
bearing 39 rotatable with the main shaft 16 and 
faces an axially outer end surface of the stationary 

25 thrust bearing 34. 

The full-circumferential-flow in-line pump 
shown in FIGS. 1 through 4 operates as follows: A 
fluid drawn from the suction nozzle 3 flows through 
the suction portion 12 of the inner casing 10 into 

30 the impeller 15. The fluid is then radially outwardly 
discharged by the impeller 15, and directed by the 
guide device 13 to flow axially through an annular 
fluid passage 45 radially defined between the outer 
cylinder 9 and the motor frame outer barrel 24 of 

35 the canned motor 22. The fluid then flows from the 
annular fluid passage 45 into the discharge casing 
5. Thereafter, the fluid is discharged from the dis- 
charge nozzle 7 that is integrally formed with the 
discharge casing 5. 

40 In the above embodiment, the pump casing is 

divided into the suction-side outer and inner cas- 
ings 1, 10 that are sealed from each other by the 
resilient seal 14 across which the differential pres- 
sure between the suction and discharge pressures 

45 is applied. Since the resilient seal 14 is effective to 
absorb deformations of the suction-side outer cas- 
ing 1, such deformations of the suction-side outer 
casing 1 are not transmitted to the inner casing 10. 
Any pressure-induced deformation of the inner cas- 

50 ing 10 is small as the inner pressure developed in 
the inner casing 10 is relatively low. Inasmuch as 
the inner casing 10 is not substantially deformed, 
there is maintained a clearance between the inner 
casing 10 and the impeller 15 for keeping the inner 

55 casing 10 out of contact with the impeller 15. 

Since the inner casing 10 is supported by the 
canned motor 22 in a spaced relationship to the 
suction-side casing 1, vibration and noise of the 
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canned motor 22 are not transmitted to the suction- 
side casing 1 through the inner casing 10. This 
structure of the pump casing is suitable for preven- 
tion of propagation of vibration and noise of the 
canned motor 22. 

Further, the canned motor 22 is fixedly sup- 
ported by the pump casing through the ribs 24a, 
therefore, no special parts are required to support 
the canned motor 22. Thus, the number of parts of 
the in-line pump remains relatively small. Inasmuch 
as the ribs 24a of the motor frame outer barrel 24 
and the outer cylinder 9 of the pump casing are 
spot-welded to each other, they can easily be 
joined together. The rigidity of the motor frame 
outer barrel 24 is increased because of the ribs 
24a thereon. 

A full-circumferential flow in-line pump accord- 
ing to a second embodiment of the present inven- 
tion will be described below with reference to FIGS. 
5 through 7. Those parts shown in FIG. 5 which are 
structurally and functionally identical to or similar to 
those shown in FIG. 1 are denoted at identical 
reference numerals, and explanation thereof will be 
omitted. 

In the second embodiment, the inner casing 10 
comprises a first cup-shaped inner casing 11a en- 
closing the impeller 15, and a second cylindrical 
inner casing 12a fitted over the first inner casing 
11a and extending to the vicinity of the suction 
nozzle 3. A resilient seal 14 is provided between 
the inner casing 10 and the suction-side casing 1 
and seals the suction side (low-pressure side) in 
the pump from the discharge side (high-pressure 
side) in the pump. 

Further, a resilient seal 44 such as an O-ring is 
interposed between the first inner casing 11a and 
the second inner casing 12a. The second inner 
casing 12a is pushed toward the first inner casing 
11a by the differential pressure between the suc- 
tion and discharge pressures which is applied to an 
annular area. Thus, the resilient seal 44 is de- 
formed by a certain amount to perform sealing. 
The first inner casing 11a houses the guide device 
13 which defines guide vanes or a volute. The 
guide device 13 is fitted over the motor frame 23 of 
the canned motor 22. 

As shown in FIGS. 6 and 7 a motor frame outer 
barrel 24 has a plurality of radially outwardly pro- 
jecting axial rib pairs each comprising two ribs 24a 
that are axially spaced from each other by a cir- 
cular wall 24c held in contact with the stator 27 
(see FIG. 5). The two ribs 24a of each rib pair are 
identical in dimension and shape to each other. As 
shown in FIG. 7, there are three circumferentially 
spaced rib pairs on the outer circumferential sur- 
face of the motor frame outer barrel 24; The maxi- 
mum outside diameter of the ribs 24a and the 
inside diameter of the outer, cylinder 9 are selected 



such that the ribs 24a are press-fitted or more 
forcibly fitted in the outer cylinder 9. Three pairs of 
ribs 24a is advantageous. If there were four or 
more rib pairs, then it would be difficult to keep a 

5 desired level of accuracy of the outside diameter of 
the ribs 24a and the inside diameter of the outer 
cylinder 9, resulting in a substantial reduction in the 
rate of production of the full-circumferential flow in- 
line pump. If the ribs 24a were welded to the outer 

70 cylinder 9 with such poor dimensional accuracy, 
internal stresses would develop in the ribs 24a and 
the outer cylinder 9, making them low in durability. 
One of the ribs 24a has a lead hole 24b through 
which leads of the motor extends. 

75 Further, in this embodiment shown in FIG. 5, a 

mechanism for preventing suction- and discharge- 
side casings from rotating is provided. As shown in 
FIGS. 5 and 8, an engaging member 43 with a U- 
shaped recess 43a defined in an end thereof is 

20 welded to the inner surface of an open end of each 
of the suction- and discharge-side casings 1, 5. 
The ribs 24a of one rib pair on the motor frame 
outer barrel 24 have respective ends engaging in 
the U-shaped recesses 43a of the engaging mem- 

25 bers 43. In FIG. 8, only the suction-side casing 1, 
one engaging member 43, and one rib 24a are 
shown. Since the ribs 24a engage the engaging 
members 43, the suction- and discharge-side cas- 
ings 1, 5 are prevented from rotating relatively to 

30 the flanges 20A, 20B, 21 A, 21 B under torsional 
forces applied to the casings 1, 5. In this embodi- 
ment, the flanges 1a, 5a may be of a small size as 
no recesses are required to be formed in the 
flanges 1a, 5a for the purpose of preventing the 

35 casings 1, 5 from rotating. 

Furthermore, in this embodiment, a reinforcing 
band 55 is bonded to the outer surface of the outer 
cylinder 9 to prevent the outer cylinder 9 from 
being deformed by internal pressure developed 

40 therein. The reinforcing band 55 is positioned be- 
tween two ribs 24a adjacent to each other. The 
reinforcing band 55 is manufactured by forming a 
flat band plate into a cylindrical shape as shown in 
FIG. 9. 

45 According to this embodiment, the, reinforcing 

band 55 prevents the outer cylinder 9 from being 
deformed by internal pressure developed therein. 
Therefore, tensile loads applied to the bonding 
portion of the ribs 24a and the outer cylinder 9 of 

so the pump casing are reduced, and the outer cyl- 
inder 9 can be manufactured by a thin plate. 

The other details of the full-circumferential flow 
in-line pump shown in FIGS. 5 through 9 are the 
same as those of the full-circumferential flow in-line 

55 pump shown in FIGS. 1 through 4. 

According to the second embodiment of the 
present invention, the pump casing is divided into 
the suction-side outer and inner casings 1,10, and 
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the inner casing 10 is further divided into the first 
and second inner casings 11a, 12a. The divided 
portions are sealed from each other by the resilient 
seal 44 across which the differential pressure be- 
tween the suction and discharge pressures is ap- 
plied. 

The second inner casing 12a are floatingly 
supported at both ends thereof by the resilient 
seals 14 and 44. Therefore, even if the suction-side 
outer casing 1 is deformed by external forces such 
as piping forces, the second inner casing 12a can 
be freely displaced with respect to the first inner 
casing 11a serving as a fulcrum, and thus the first 
inner casing 11a is prevented from being de- 
formed. Inasmuch as the first inner casing 11a is 
not substantially deformed, there is maintained a 
clearance between the first inner casing 11a and 
the impeller 15 for keeping the first inner casing 
11a out of contact with the impeller 15. 

Since the inner casing 10 is divided into the 
first and second inner casings 11a, 12a, the con- 
traction percentage (H/D) becomes small during 
the press working. Consequently, the inner casing 
may easily be pressed to shape, compared with an 
integral inner casing of the first embodiment. 

Further, the ribs 24a and the circular wall 24c 
axially positioned between the two ribs 24a of each 
rib pair are effective to maintain the motor frame 
outer barrel 24 rigid enough to tighten a laminated 
stator core with sufficient forces when the stator 
core is pressed into the motor frame outer barrel 
24. If a motor with a different motor output (Mkw) is 
to be used and hence its laminated stator core has 
a different thickness (L), its motor frame outer 
barrel 24 may be formed using the same rib- 
forming dies as those used to press other motor 
frame outer barrels because the rib-forming dies 
are only required to move axially to form ribs in a 
position that matches the thickness of the lami- 
nated stator core. 

Since the motor frame outer barrel 24 and the 
outer cylinder 9 are formed by metal sheets, when 
the motor frame outer barrel 24 is pressed into the 
outer cylinder 9, the ribs 24a are held in intimate 
contact with the inner surface of the outer cylinder 
9 while their dimensions are being adjusted 
through their pressed engagement, so that their 
welded strength can reliably be controlled. 

Next, the guide device 13 incorporated in the 
pump casing of the first and second embodiments 
will be described below in detail with reference to 
FIG. 10(a)-10(c). FIG. 10 (a) is a side view of the 
guide device 13, FIG. 10(b) is a cross-sectional 
view taken along line X(b)-X(b) of FIG. 10(a), and 
FIG. 10(c) is a partial view as viewed in the direc- 
tion indicated by the arrow X(c) of FIG. 10(a). 

The guide device 13 is mounted on the radially 
inner surface of the inner casing 10. The guide 



device 13 has a plurality of fluid passages 13b for 
guiding fluid discharged from the impeller 15 from 
a radial direction toward an axial direction as shown 
in FIG. 10(b). The guide device 13 is made up of 

5 plastic, bronze (BC) or the like. 

The guide device 13 has a front face 13a (an 
area shown by cross-hatching in FIG. 10(a)) con- 
tacting the inner surface of the inner casing 10, the 
fluid passage 13b recessed from the front face 13a, 

70 and a cylindrical wall 13c serving as the female 
member of a spigot joint. The fluid passage 13b 
comprises a plurality of radial fluid passages 13bi 
extending radially outwardly and a plurality of axial 
fluid passages 13b2 extending axially from the ra- 

75 dial fluid passage 13bi. The radial fluid passage 
13bi is defined by a bottom wall 13bn and side 
walls 13bi2, 13bi2- The sectional area of the radial 
fluid passage 13bi gradually increases in the flow 
direction of fluid. The axial fluid passage 13b2 is 

20 defined by a bottom wall 13b2i and side walls 
13b 2 2, 13b 2 2 extending in parallel to an axis of the 
. main shaft 16. 

With the guide device 13 thus constructed, 
fluid discharged from the impeller 15 is guided in a 

25 radial direction by the radial fluid passages 13bi, 
and then changes its direction from the radial di- 
rection to an axial direction by the axial fluid pas- 
sages 13b2- The fluid is smoothly guided in the 
axial direction by the side walls 13b22, 13b22 ex- 

30 tending in parallel to the axis of the main shaft 16 
without a remaining radial component of velocity. 

The guide device 13 is provided in the inner 
casing 10 housed in the suction-side outer casing 1 
in spaced relationship thereto. Even if the suction- 

35 side outer casing 1 is deformed by external forces 
such as piping force, such deformations of the 
suction-side outer casing 1 are not transmitted to 
the inner casing 10. Thus the guide device 13 is 
not affected by deformations of the suction-side 

40 outer casing 1. 

Accordingly, in order to prevent the guide de- 
vice 13 from being deformed by external forces, 
the pump casing is not required to have a thick- 
ness greater than that necessary to withstand the 

45 internal pressure developed in the pump casing, 
and is not required to be reinforced by a special 
reinforcing member. Further, the guide device 13 
can be freely designed without limitation of shape. 
Since the guide device 13 is not required to be 

50 fixed to the pump casing by welding, the guide 
device 13 is not restricted by material and can be 
made up of plastic material or the like. Further, in 
the event that small size of impeller is used, only 
the guide device can be replaced with a new one, 

55 and the pump casing is not required to be changed 
in accordance with the size of the impeller. 

Inasmuch as the inner casing for accommodat- 
ing the guide device is provided, the shape of the 
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suction-side outer casing 1 is not influenced by the 
guide device for obtaining a desired hydrodynamic 
performance. Therefore, the suction-side casing 1 
can conform in shape to the discharge-side casing 
5 and. a common casing can be used as either the 
suction-side casing or discharge-side casing. 

Next, a full-circumferential flow in-line pump 
according to a third embodiment of the present 
invention will be described below with reference to 
FIGS. 11 through 13. Those parts of the full-cir- 
cumferential flow in-line pump shown in FIGS. 1 1 
through 13 which are structurally and functionally 
identical to those shown in FIG. 1 through 4 are 
denoted by identical reference characters, and will 
not be described in detail. 

In this embodiment, as shown in FIG. 1 1 a seal 
member 8 is interposed between the flanges 1a, 9a 
of the suction-side casing 1 and the outer cylinder 
9. Similarly, a seal member 8 is interposed be- 
tween the flanges 5a, 9b of the discharge-side 
casing 5 and the outer cylinder 9. The suction-side 
casing 1 and the outer cylinder 9 are connected to 
each other by the flanges 1a, 9a through a seal 
member 8. The discharge-side casing 5 and the 
outer cylinder 9 are connected to each other by the 
flanges 5a, 9b through a seal member 8. Therefore, 
there is a low possibility that the vibration of the 
canned, motor 22 is transmitted to the suction-side 
casing 1 and the discharge-side casing 5, and then 
to the pipe-line connected to the pump. Thus, 
resonance of the pipe-line due to propagation of 
the vibrations of the canned motor 22 is prevented. 
The suction-side casing 1 comprises a cylindrical 
cup-shaped body 2 and a cylindrical suction nozzle 
3 connected to the cylindrical cup-shaped body 2 
and extending axially into a suction region from the 
cylindrical cup-shaped body 2. Similarly, the 
discharge-side casing 5 comprises a cylindrical 
cup-shaped body 6 and a cylindrical discharge 
nozzle 7 connected to the cylindrical cup-shaped 
body 2 and extending axially into a discharge re- 
gion from the cylindrical cup-shaped body 6. 

The full-circumferential in-line pump also has 
an inner casing 10 disposed radially inwardly of the 
suction-side casing 1. The inner casing 10 com- 
prises a partition plate 11c made of sheet metal 
such as stainless steel and positioned at the suc- 
tion side, and a guide device 12d made of plastics 
or the like and connected to the partition plate 11c. 
The guide device 12d, which defines guide vanes 
or a volute, is fitted over a frame side plate 25 of 
the canned motor 22 in a socket-and-spigot joint. 
The frame side plate 25 of the canned motor 22 is 
of a highly rigid structure and the guide device 12d 
is supported on the frame side plate 25 of the 
canned motor 22. As a result, the inner casing 10 
is supported by the highly rigid frame side plate 25 
of the canned motor 22. 



A resilient seal 14 is disposed in a gap defined 
between the partition plate 11c of the inner casing 
10 and the suction-side casing 1 to seal a suction 
side (low-pressure side) in the pump from a dis- 

5 charge side (high-pressure side) in the pump. 

A bearing housing 52 is detachably fastened to 
the frame side plate 25 with a resilient O-ring 53 
being interposed between the bearing housing 52 
and the frame side plate 25. The bearing housing 

w 52 and the side plate 25 are joined to each other 
by a socket-and spigot joint with a clearance fit 
with the O-ring 53 disposed therein. 

The outer cylinder 9 has a plurality of ribs 9d 
projecting radially inwardly from an outer circum- 

75 ferential surface thereof. As shown in FIGS. 12 and 
13, the ribs 9d are integrally formed in the outer 
cylinder 9 by embossing, and have inner surfaces 
fitted over and spot-welded or otherwise joined to 
the outer surface of the frame outer barrel 24 of the 

20 canned motor 22. 

The frame outer barrel 24 is formed with a rib 
24a having a lead hole 24b through which leads of 
the motor 22 extend. The leads also extend 
through an opening 9c defined in the outer cylinder 

25 9 into a terminal box 38 that is mounted on the 
outer cylinder 9 as shown in FIG. 11. 

In the embodiments as shown in FIGS. 1 
through 10, there is a possibility that air is confined 
between the ribs 24a of the frame outer barrel 24 

30 and the core of the stator 27. Since the thermal 
conductivity of air is far lower than that of metal, 
cooling effect is reduced due to the existence of a 
plurality of the ribs 24a. 

In contrast, almost the whole surface of the 

35 frame outer barrel 24 contacts the core of the 
stator 27 except for a single rib 24a for taking out 
leads in the embodiment shown in FIGS. 11 
through 13, resulting in improving cooling effect of 
the motor and downsizing of the motor. 

40 Next, a modified embodiment will be described 

below with reference to FIGS. 14 and 15. 

In this embodiment, all of the ribs 9d are 
formed on the outer cylinder 9 of the pump casing. 
To be more specific, a rib 9d for taking out leads is 

45 also formed on the outer cylinder 9. A lead hole 9c 
through which leads of the motor 22 extend is 
formed on the rib 9d facing a lead hole 24b of the 
frame outer barrel 24. 

According to this embodiment, the whole outer 

50 surface of the stator 27 contacts the inner surface 
of the frame outer barrel 24, resulting in further 
improving cooling effect of the motor. 

A fuil-circumferential flow in-line pump accord- 
ing to a fourth embodiment of the present invention 

55 will be described below with reference to FIG. 16. 
Those parts shown in FIG. 16 which are structurally 
and functionally identical to or similar to those 
shown FIG. 11 are denoted at identical reference 
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numerals, and explanation thereof will be omitted. 

In this embodiment, the full-circumferential in- 
line pump has an inner casing 10 disposed radially 
inwardly of the suction-side casing 1. The inner 
casing 10 comprises a partition wall 11d positioned 
at the suction side, and a guide device 12e made 
of plastics or the like and connected to the partition 
wall 11d. The partition wall 11d comprises a core 
member He made of steel plate and a resilient 
member 11f made of rubber and molded on the 
core member 11e. The resilient member 11f con- 
stitutes a resilient seal to prevent a pumped fluid 
from leaking towards a suction side of the impeller 
15. The guide device 12e, which serves as guide 
vanes or a volute, is fitted over a frame side plate 
25 of the canned motor 22 in a socket-and-spigot 
joint. 

A full-circumferential flow in-line pump accord- 
ing to a fifth embodiment of the present invention 
will be described below with reference to FIG. 17. 
Those parts shown in FIG. 17 which are structurally 
and functionally identical to or similar to those 
shown FIG. 11 are denoted at identical reference 
numerals, and explanation thereof will be omitted. 

In this embodiment, the full-circumferential in- 
line pump has an inner casing 10 disposed radially 
inwardly of the suction-side casing 1. The inner 
casing. 10 comprises a partition plate 11c made of 
sheet metal such as stainless steel and positioned 
at the suction side, and a guide device 12d made 
of plastics or the like and connected to the partition 
plate 11c. The suction-side casing 1 has an inner 
surface on which a resilient seal 14a is integrally 
provided by adhesion or molding. The resilient seal 
14a contacts the partition plate 11c to prevent a 
pumped fluid from leaking towards a suction side 
of the impeller 15. The guide device 12d, which 
serves as guide vanes or a volute, is fitted over a 
frame side plate 25 of the canned motor 22 in a 
socket-and-spigot joint. 

Although certain preferred embodiments of the 
present invention have been shown and described 
in detail, it should be understood that various 
changes and modifications may be made therein 
without departing from the scope of the appended 
claims. 

Claims 

1. A pump casing made of sheet metal, compris- 
ing: 

an outer casing made of sheet metal; 

an inner casing housed in said outer cas- 
ing and spaced therefrom for accommodating 
an impeller therein, said inner casing having a 
portion made of sheet metal; 

a resilient seal disposed between said out- 
er casing and said inner casing; and 



means mounted to said outer casing for 
connection of the pump casing to a fluid con- 
duit. 

5 2. A pump casing made of sheet metal, compris- 
ing: 

an outer casing made of sheet metal; 
an inner casing housed in said outer cas- 
ing for accommodating an impeller therein, 

10 a resilient seal formed on one of said outer 

casing and said inner casing, and sealing a 
space between said casings, for preventing a 
pumped fluid in said pump casing from leaking 
towards a suction side of the impeller; and 

75 means mounted to said outer casing for 

connection of the pump casing to a fluid con- 
duit. 

3. The pump casing made of sheet metal accord- 
20 ing to one or more of the preceding claims 

wherein said inner casing comprises an 
integral member made of sheet metal. 

4. The pump casing made of sheet metal accord- 
25 ing to one or more of the preceding claims 

further comprising a guide device housed 
in said inner casing for guiding fluid dis- 
charged from the impeller. 

30 5. The pump casing made of sheet metal accord- 
ing to one or more of the preceding claims 

wherein said inner casing comprises a first 
inner casing for accommodating the impeller, 
and a second inner casing connected to said 

35 first inner casing and defining a suction fluid 

passage. 

6. The pump casing made of sheet metal accord- 
ing to one or more off the preceding claims 

40 further comprising a second resilient seal 

interposed between said first inner casing and 
said second inner casing. 

7. The pump casing made of sheet metal accord- 
45 ing to one or more of the preceding claims 

wherein said inner casing includes a guide 
device for guiding fluid discharged from the 
impeller. 

so 8. The pump casing made of sheet metal accord- 
ing to one or more of the preceding claims 

wherein said inner casing has a portion 
extending around the impeller with a clearance 
defined therebetween when said pump casing 

55 is combined with a pump having the impeller. 

9. The pump casing made of sheet metal accord- 
ing to one or more of the preceding claims 
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wherein said inner casing has a portion 
supporting a liner ring extending around the 
impeller with a clearance defined therebetween 
when said pump casing is combined with a 
pump having the impeller and the liner ring. 

10. The pump casing made of sheet metal accord- 
ing to one or more of the preceding claims 

wherein said resilient seal extends radially 
inwardly for constituting a liner portion. 

11. A full-circumferential flow pump having a pump 
casing encasing a motor driving an impeller for 
pumping a fluid with a circumferential passage 
separating said pump casing and an outer cir- 
cumferential surface of said motor, said pump 
casing comprising: 

a suction-side casing made of sheet metal; 

an inner casing housed in said suction- 
side casing for accommodating an impeller 
therein; 

sealing means made of resilient material 
for preventing a pumped fluid in said pump 
casing from leaking towards a suction side of 
said impeller; and 

means mounted to said outer casing for 
connection of the pump casing to a fluid con- 
duit 

12. The full-circumferential flow pump according to 
one or more of the preceding claims 

wherein said inner casing is spaced from 
said suction-side casing and is supported by 
said motor. 

13. The full-circumferential flow pump according to 
one or more of the preceding claims 

wherein said sealing means is disposed 
between said suction-side casing and said in- 
ner casing. 

14. The full-circumferential flow pump according to 
one or more of the preceding claims 

further comprising a guide device housed 
in said inner casing for guiding fluid dis- 
charged from said impeller. 

15. The full-circumferential flow pump according to 
one or more of the preceding claims 

wherein said inner casing comprises a first 
inner casing for accommodating said impeller, 
and a second inner casing connected to said 
first inner casing and defining a suction fluid 
passage. 

16. The full-circumferential flow pump according to 
one or more of the preceding claims 

further comprising a second resilient seal 



interposed between said first inner casing and 
said second inner casing. 

17. The full-circumferential flow according to one 
5 or more of the preceding claims 

wherein said inner casing includes a guide 
device for guiding fluid discharged from said 
impeller. 

w 18. The full-circumferential flow pump according to 
one or more of the preceding claims 

wherein said inner casing has an open end 
remote from said suction nozzle and supported 
by a motor frame of said motor. 

75 

19. The full-circumferential flow pump according to 
one or more of the preceding claims 

wherein said inner casing has a portion 
extending around said impeller with a clears 
20 ance defined therebetween. 

20. The full-circumferential flow pump according to 
one or more of the preceding claims 

including a liner ring, wherein said inner 
25 casing has a portion for supporting the liner 

ring and extending around said impeller with a 
clearance defined therebetween. 

21. The full-circumferential flow pump according to 
30 one or more of the preceding claims 

wherein said sealing means is formed on 
one of said suction-side casing and said inner 
casing. 

35 22. A full-circumferential flow pump having a pump 
casing encasing a motor driving an impeller for 
pumping a fluid with a circumferential passage 
separating said pump casing and an outer cir- 
cumferential surface of said motor, said pump 

40 casing comprising: 

a suction-side casing made of sheet metal 
and having a suction nozzle; 

an outer cylinder connected to said 
suction-side casing and accommodating said 

45 motor therein, said outer cylinder being made 

of sheet metal and supporting said motor; 

an inner casing housed in said suction- 
side casing for accommodating the impeller 
therein; and 

so sealing means made of resilient material 

for preventing a pumped fluid in said pump 
casing from leaking towards a suction side of 
said impeller. 

55 23. A full-circumferential flow pump having a pump 
casing encasing a motor driving an impeller for 
pumping a fluid with a circumferential passage 
separating said pump casing and an outer cir- 
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cumferential surface of said motor, said pump 
casing comprising: 

a suction-side casing made of sheet metal 
and having a suction nozzle, said suction-side 
casing having a flange extending radially out- 
wardly from an open end thereof; 

an outer cylinder connected to said 
suction-side casing and accommodating said 
motor therein, said outer cylinder made of 
sheet metal and having a flange extending 
radially outwardly from an open end thereof; 

an inner casing housed in said suction- 
side casing and accommodating said impeller 
therein; 

sealing means made of resilient material 
for preventing a pumped fluid in said pump 
casing from leaking towards a suction side of 
said impeller; and 

holding means for holding said flanges of 
said suction-side casing and said outer cyl- 
inder so as to connect said flanges. 

24. The full-circumferential flow pump according to 
one or more of the preceding claims 

wherein said holding means comprises a 
pair of clamping flanges for clamping said 
flanges of said suction-side casing and said 
outer cylinder. 

25. The full-circumferential flow pump according to 
one or more of the preceding claims 

further comprising a seal member inter- 
posed between said flanges of said suction- 
side casing and said outer cylinder. 

26. A full-circumferential flow pump having a pump 
casing encasing a motor driving an impeller for 
pumping a fluid with a circumferential passage 
separating said pump casing and an outer cir- 
cumferential surface of said motor, said pump 
casing comprising: 

a suction-side casing made of sheet metaf^ 
and having a suction nozzle; 

an outer cylinder made of sheet metal and 
connected to said suction-side casing, said 
outer cylinder accommodating said motor 
therein; and 

fixing means for fixing said motor to said 
outer cylinder. 

27. A full-circumferential flow pump having a pump 
casing encasing a motor driving an impeller for 
pumping a fluid with a circumferential passage 
separating said pump casing and an outer cir- 
cumferential surface of said motor, said pump 
casing comprising: 

a suction-side casing made of sheet metal 
and having a suction nozzle; 



an outer cylinder made of sheet metal and 
connected to said suction-side casing, said 
outer cylinder accommodating said motor 
therein; and 

5 fixing means for fixing said motor to said 

outer cylinder, said fixing means including a 
plurality of ribs projecting from one of a frame 
outer barrel of said motor and said outer cyl- 
inder, said ribs being fitted to the other of said 

w frame outer barrel and said outer cylinder. 

28. The full-circumferential flow pump according to 
one or more of the preceding claims 

wherein at least one of said ribs projects 
75 from said frame outer barrel and is bonded to 

said outer cylinder. 

29. The full-circumferential flow pump according to 
one or more of the preceding claims 

20 wherein said motor has a laminated stator 

core, said frame outer barrel has a flat circum- 
ferential inner surface having no ribs, and at 
least a part of said stator core is supported by 
said flat circumferential inner surface of said 

25 frame outer barrel. 

30. A full-circumferential flow pump having a pump 
casing encasing a motor driving an impeller for 
pumping a fluid with a circumferential passage 

30 separating said pump casing and an outer cir- 

cumferential surface of said motor, said pump 
casing comprising: 

a suction-side casing made of sheet metal 
and having a suction nozzle; 

35 an outer cylinder made of sheet metal and 

connected to said suction-side casing, said 
outer cylinder accommodating said motor 
therein; and 

fixing means for fixing said motor to said 

40 outer cylinder, said fixing means including a 

plurality of ribs projecting inwardly from said 
outer cylinder, said ribs being fitted over a 
frame outer barrel of said motor. 

45 31. The full-circumferential flow pump according to 
one or more of the preceding claims 

wherein at least one of said ribs is bonded 
to said frame outer barrel. 

50 32. The full-circumferential flow pump according to 
one or more of the preceding claims 

wherein one of said ribs has a lead hole 
for taking out leads of said motor. 

55 33. The full-circumferential flow pump according to 
one or more of the preceding claims 

wherein said ribs are spacedly provided in 
an axial direction of said motor. 
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34. An full-circumferential flow pump according to 
one or more of the preceding claims 

wherein said ribs are spacedly provided in 
a circumferential direction of said motor. 

35. The full-circumferential flow pump according to 
one or more of the preceding claims 

wherein said ribs are disposed at three 
angularly spaced positions in the circumferen- 
tial direction. 

36. The full-circumferential flow pump according to 
one or more of the preceding claims 

further comprising a reinforcing band pro- 
vided on said outer cylinder to prevent said 
outer cylinder from being deformed by internal 
pressure developed therein. 

37. The full-circumferential pump according to one 
or more of the preceding claims 

wherein said reinforcing band is positioned 
between axially spaced ones of said ribs. 

38. The full-circumferential flow pump according to 
one or more of the preceding claims 

further comprising an engaging member 
attached to said suction-side casing and en- 
gaging one of said ribs to prevent said suction- 
side casing from rotating. 

39. A full-circumferential flow pump having a pump 
casing encasing a motor driving an impeller for 
pumping a fluid with a circumferential passage 
separating said pump casing and an outer cir- 
cumferential surface of said motor, said pump 
casing comprising: 

a suction-side casing made of sheet metal 
and having a suction nozzle; 

a discharge-side casing made of sheet 
metal and having a discharge nozzle; 

an outer cylinder interconnecting said 
suction-side casing and said discharge-side 
casing; 

an inner casing housed in said suction- 
side casing for accommodating an impeller 
therein; and 

sealing means made of resilient materia! 
for preventing a pumped fluid in said pump 
casing from leaking towards a suction side of 
said impeller; 

wherein said suction-side casing and said 
discharge-side casing are identical in dimen- 
sion and shape to each other. 

40. A full-circumferential flow pump having a pump 
casing encasing a motor driving an impeller for 
pumping a fluid with a circumferential passage 
separating said pump casing and an outer cir- 



cumferential surface of said motor, said pump 

casing comprising: 

a suction-side casing made of sheet metal 

and having a suction nozzle; 
5 an outer cylinder connected to said 

suction-side casing and accommodating said 

motor therein, said outer cylinder being made 

of sheet metal and supporting said motor; 

an inner casing housed in said suction- 
io side casing for accommodating the impeller 

therein; 

sealing means made of resilient material 
for preventing a pumped fluid in said pump 
casing from leaking towards a suction side of 
75 said impeller; and 

fixing means for fixing said motor to said 
outer cylinder. 
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